Background: According to the World Health Organization, health literacy represents the cognitive and social skills, which determine the motivation and ability of individuals to gain access to, understand and use information in ways that promote and maintain good health with positive impact on health outcome. Objective: This study aimed to describe the situation of health literacy among Thai elders with type-2 diabetes in a rural Thai community. Methods: We conducted this mix-method study including quantitative and qualitative research approach was used through validated and reliable questionnaire adapted from Ishikawa. We did purposive sampling of 277 participants for quantitative, and conducted 12 in-depth interviews. Study was ethically approved from Chulalongkorn University Thailand.
Introduction
Diabetes is a non-communicable disease with growing burden in developing countries (1). Nowadays, diabetes is causing many deaths around the world. According to World Health Organization (WHO), in year 2025, the world's population of people living with diabetes will be approximately 300 million and one in ten adults is suffering from diabetes across world (2, 3) . In developed countries like; United States of America (USA), Australia and New Zealand, approximately 50 to 70 percent of people living with diabetes could control the blood glucose to an appropriate level. According to the Bureau of Policy and Strategy, the Ministry of Public Health in 2008 there was a continually increasing rate of diabetes patients reporting at hospitals during 1998 to 2008. A survey conducted by the National Health Security Office (NHSO) showed that only 35.6 % of the diabetes patients met the glycemic goal of HbA1c < 7% in 2014 (4, 5) (6) (7) (8) . Diabetic patients with lower health literacy tend to have less ability to control their blood glucose level as they do not understand health-related suggestions given by their doctors, resulting in less appropriate behavior in taking good care to their health (9) (10) (11) (12) . Due to the increase numbers of the patients visiting doctors might effect on the quality of care provided by the physician. Elderly populations are usually neglected by their living places by their children and relatives. Hence, this study was imperative to discover the level of health literacy among elderly population with type-2 diabetes in rural Thailand. Methodology A mix-method study by adopting quantitative and qualitative method was used by interviewing 277 elderly population suffering from type-2 diabetes living in Bang Khonthi district of Samut Songkram province of Thailand. A validated, pretested and reliable questionnaire with 3-level Health Literacy Scale adopted from Ishikawa was used to assess health literacy level (13, 14) . The patients respond to each question by rating from 1, which means never to 4, which means regularly. The higher score means that the patients have a higher health literacy, except the score result of basic health literacy in which the higher score means that the patients have a lower health literacy. Thus, scores on the health literacy ranges from 14 to 56 (15) . Interpretations of the percentage score provided a measure of poor health literacy (25-60), fair health literacy (61-70), good health literacy (71-80), and very good health literacy (81 and above). For a qualitative research method, observation and indepth interviews were used to collect data about perspectives of diabetes patients, caregivers, doctors, nurses, public health officers, and health literacy experts on health literacy promotion of sub-district health promotion hospitals in the Bang Khonthi district. Two persons from each group-diabetes patients, caregivers, doctors, nurses, public health officers, and health literacy experts-were selected for an in-depth interview. The total number of participants in the interview was 12 persons. The interview was tape-recorded. The researcher observed and recorded information obtained from the interview. In addition, an anthropological expert, who was an advisor making some recommendations, closely advised during an in-depth interview data collection process in order to receive appropriate and accurate information. Data was collected and analyzed by using content analysis to describe the promotion and perception of health literacy. Ethical approval was attained from the Chulalongkorn University Institutional Review Board on human rights prior to commencing the study.
Results
It was revealed that the majority of the participants were average 68.62 years old. The majority of them had income less than 5,001 (48.25 %) and highest education level at elementary school (75.90%). Most of them had been diagnosed with DM for more than one year (ranged 1-56 years, average 10.05 years) as shown in Table 1 . The respondents had fair overall health literacy (67.06 %: score 36.21 from 54). Upon consideration as an aspect basis, the mean score of functional health literacy was 3.07, the interactive health literacy was 2.28, and the critical health literacy was 2.41, as shown in Table 1 . All participants expressed satisfaction with participating in an in-depth interview. They wanted to express their opinion regarding the health literacy situation. The following is the result of observation and content analysis, categorized by groups of participants. Most patients receive health-related information from public health officials. The staffs will provide and distribute health knowledge documents to them. Every month, on the day the diabetes clinic is open, there will be staffs to lecture on health issues. For many patients, when they have a problem with insufficient understanding of health issues, they will consult health care providers. However, since most of them are elderly, they need help from relatives and friends who will take them to see a doctor and take their health information during the doctor visit. These friends and relatives will help take care of patients regarding food consumption and medication. Most patients do not have problems with receiving healthrelated information. However, the commonest problem is that, once they have received the health-related information, they do not care to read the document. In addition, regarding whatever they know from the information they often think and make decisions by themselves without any help to consider. They do not like to talk to other diabetes patients about their diabetes. Most patients want to have someone who is willing to listen to their problem and help them solve the problem. "I know everyone is busy. I do not want to disturb them when I have a problem understanding health-related information because I will feel upset when they are not willing to help me. So, I try to do things on my own." (Patient N) Perspective of caregivers Most of the caregivers regularly receive health-related information and knowledge about diabetes care from health officials, physicians and nurses. Friends and relatives provide advice and assistance in the care of patients. However, many patients rarely follow their advice. They are ignorant towards the control of blood sugar and unhealthy eating habits. They like to do whatever they want without listening to others. "My uncle is very pertinacious. I keep telling him do not do whatever the doctor prohibited, but he does not listen to me. He likes to do whatever he thinks is right." (Caregiver S)
Perspective of doctors
what I just said to them. Most of them often said they are fine and do not have any problem. However, when they go home many of them do not follow my recommendations." (Doctor Ch) Perspective of nurses Nurses will provide health-related information and knowledge about diabetes care. They often advise and warn patients when they did something that might have a negative effect on their health. However, there are some patients who are not interested in the health-related information. They do not care about their health problems. They also do not care to take care of their own health. "I know some patients do not like me because I keep telling them to do this or not to do that. Since they are elderly, they might not like a young person like me giving them orders. They may feel frustrated when I blame them for the wrong things they did." (Nurse P) Perspective of public health officials Every month public health officials will visit diabetes patients at home in the area for which they are responsible, especially those who have problems taking care of themselves and need health providers to help them at home. Health-related information and knowledge about diabetes care are provided to patients and caregivers when they come to receive services at the hospital. The public health officials make a lot of effort to find out if there is anything that makes it difficult for the patients to perceive and understand the health information. From their experience, they found that many patients have a good understanding of diabetes, especially those who have had diabetes for a long time. However, even when they know what is bad for their health, they still do it. "Many elderly patients know a lot about diabetes care because they have received health-related information and knowledge about diabetes care for many years. However, some patients still do whatever they know may have serious effects on their health such as eating a lot of sweet food." (Public health official R) Perspective of health literacy experts At hospitals, health providers often focus on educating diabetes patients. They think that diabetes patients with good knowledge will perform well in maintaining good health. In fact, in the definition of health, patients have to be motivated to perceive and understand health information and be encouraged to use this information to their advantage. Even if the patients are knowledgeable, as long as there is no motivation, they will not practice good self-care behavior. "For many patients who have good knowledge about diabetes care, they still do not practice good self-care behavior because they have no motivation to do it. Therefore, for promoting patients' health literacy, we have to know how to motivate them to access, understand, and use health-related information to improve their health." (Expert B) Discussion The result that elders with type-2 diabetes in Bang Khonthi District, Samut Songkram Province, Thailand, had fair health literacy may be because of their old age, low education and low income. This was in accordance with Schillinger and Nutbeam which had proven that limited health literacy is common among low-income and poorly educated elderly patients with diabetes (8, 11) . When considering each aspect of health literacy, we found that interactive health literacy had the lowest mean score compared with functional and critical health literacy scores. According to the definition of health literacy, interactive health literacy refers to being literate in basic health, cognitive and social skills used in participating in social activities and selecting updated information for improving health behavior. When interactive health literacy is low, it means diabetes patients have less communication with others regarding their health and diabetes. This was in accordance with the in-depth interview which showed that the patients did not like to talk with others about their diabetes. This is similar to the findings of previous studies which revealed that diabetes patients with lower health literacy tend to have less ability to understand health-related suggestions given by their doctors. As a result, they seldom communicate with doctors (9, 10, 11, 12, 16) . According to the in-depth interview, elders with type-2 diabetes want to communicate with others who are willing to listen to their problem and help them. However, caregivers and health care providers said that they make a lot of effort to take care of these diabetes patients. This means the way caregivers and health care providers did to the patients is not the thing that the patients want. Both of them have different viewpoints towards diabetes care. In addition, the study revealed that health literacy was positively associated with patient experience of primary care attributes, especially regarding longitudinality and comprehensiveness, among Japanese people who had a usual source of care. Furthermore, among the levels of health literacy, communicative and critical health literacy were associated with patient experience of primary care (17) . The study revealed that the social and cultural values of Thai people had an influence on their viewpoints towards diabetes. The word "diabetes" in the understanding of Thai people is the disease that is explained by a high level of blood sugar in the body until there is sugar in the urine. Thus, Thai patients try not to eat much carbohydrate and sweets, hoping to reduce their blood sugar level. Many are of the view that diabetes is as a result of their sin from a past life or this life, and thus they could not escape from it. This belief has influenced these patients to manage their health quite well. However, control of diets is a harder action for many patients. This is especially so in Thailand which is very prosperous in fruits, even with the belief in Buddhism which teaches moderation and sufficiency. The idiom, "eating to live, not living to eat", could explain the way of Thai people in releasing themselves from the sins of the past and present lives by reducing or removing meats in their meals and following vegetarian practices. These practices are good for the health condition of diabetes patients. Praying, practicing meditation, and following Buddhist ways can help diabetes patients remain calmer, less stressed and have a good reminder of what to do to take care of their health. These all help to bring about smoother and more effective management of diabetes treatment (18). Conversely, Thai society respects seniority. Younger persons should respect older persons. In hospitals, there are young doctors and nurses who take care of diabetes patients who are much older. The way doctors and nurses tell the patients to follow their instructions strictly may cause dissatisfaction and adverse reaction from these old patients who may feel disrespected. The study found that during treatment of diabetes, if doctors behave in a way that makes old patients feel inferior, for example, ordering the patients to follow their instructions without allowing them to express any feelings or opinions, the doctors may not be able to receive sufficiently useful information from the patients, may not receive good participation from the patients, or the patients may decide to receive a treatment with a new doctor or at other hospitals (15) . Some patients feel that they do not receive good respect from medical staff; some feel irritated and annoyed; some feel that they are not well cared for by medical staff. These influence them to seek out new doctors, new hospitals or other alternative treatments such as herbal treatment or traditional treatment. This can cause the diabetic condition to get worse.
Conclusion
The health literacy among Thai population was not up to the standards that need to be intervened to promote better communication between them and doctors and their behavior.
